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APPARATUS FOR MAKING GLUE STRIPS ON A
RAPIDLY MOVING WEB

FIELD OF THE INVENTION

The present invention relates to an apparatus for
making liquid or glue strips on a moving web. More
particularly this invention concerns such an apparatus
used for preparing signatures or pamphlets in a bindery
or publishing establishment.

BACKGROUND OF THE INVENTION

In the formation of signatures for bookbinding, or in
the making of pamphlets or magazines it is necessary to
provide one web or sheet with a glue strip so it can be
adhered to another web or sheet and then folded along
this strip. Such a machine as described in German Pat.
No. 1,115,120 has a glue-applying roll that tangentially
engages a moving web to form glue strips on it.

Typically the glue strips must be formed longitudi-

nally of the web when same is moving at any significant
speed, as the machine cannot form anything resembling

a neat strip when working at high speed (see the report
“Rationalisierung by der Fertigstellung von Druck-
produkten”, 3/82 of Industrie Verlag). Longitudinal
glue strips are not practical for modern binding tech-
niques however.

Any attempt to use such devices in high-speed mod-
- ern binding systems, where the workpiece travels at 300
m/min to 500 m/min, have been wholly futile. The roll
must rotate at such high speed that it spews glue in all
directions, and forms a very sloppy glue strip on the
web. Furthermore when run at such high speed the
likelihood of blockage of the glue passages increases.

OBJECTS OF THE INVENTION

It 1s therefore an object of the present invention to
provide an improved glue-stripping apparatus.
Another object is the provision of such a glue-striping
apparatus which overcomes the above-given disadvan-
tages, that is which can apply a neat transverse glue
strip to a web moving at very high speed.

SUMMARY OF THE INVENTION

These objects are attained according to the instant
invention in an apparatus for forming a succession of
equispaced and transversely extending glue strips on a
longitudinally extending web which has an applicator
drum rotatable about a drum axis and having a cylindri-
cal outer surface with a circumference equal to a whole-
number multiple of the desired distance between suc-
ceeding strips. The drum is formed with at least one
axially extending manifold passage and an axially ex-
tending row of bores opening radially outward at the
- drum surface and inward into the passage. Guide and
transport rollers displace the web longitudinally at very
high speed past the applicator drum with the web
looped over and engaging same over an angularly ex-
tending contact region. A drive rotates the drum about
the axis at a peripheral speed substantially equal to the
very high displacement speed of the web. A stationary
supply of liquid glue suitable for forming the strips is
connected by a conduit with the manifold passage for
conducting the glue from the supply to the bores and
thence to the surface of the drum along the row of
bores. Thus the glue emerging from the bores is applied
as a strip to the passing web.
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2

With this system it is therefore possible to operate at
very high speed—300 to 500 m/min—while still form-
ing very neat glue strips on the web. The bores do not
clog in the system of this invention, so the system allows
automation to be applied to this type of binding system.

According to this invention the bores are of such a
flow cross section, relative to the rotation speed of the
drum and viscosity of the glue, that they substantially
counteract the radially outwardly directed force effec-
tive on the glue in the bores and passage due to drum
rotation. This can be achieved when each bore has a
radially outer portion of a length of about 1 mm and a
diameter of about 0.8 mm and an inner portion of a
length of about between 2 mm and 4 mm and a diameter
of about 0.3 mm. Such capillary action effectively elimi-
nates the effects of centrifugal force.

The system according to this invention can further
have valve means including a valve body at the inner
ends of the bores displaceable between an open position
permitting flow into and along the bores and a closed
position preventing such flow. The valve body extends
axially in the passage and is movable therein about a
valve axis offset from the drum axis. It fits with radial
play relative to the valve axis in the passage and is pro-
vided with a resilient seal ridge overlying the inner bore
ends in the closed position and spaced therefrom in the
open position. Normally the drum is provided with a
removable insert forming the manifold passage and
bores and housmg the wvalve body Such an insert
greatly eases servicing of the equipment, and allows it
to be used with different glues relatively easily.

The valve means also has actuation means for dlsplac-
ing the valve body between its open and closed posi-
tions synchronously with each revolution of the drum
about the drum axis a number of times equal to the
number of rows of bores on the drum. This means can
include a stationary cam adjacent the drum and a cam
follower carried on the drum, connected to the valve
body, and engaging the cam. Alternately it can be
formed by a stationary gear adjacent the drum and a
gear train meshing with the gear and connected to the
cam for rotation of the valve body synchronously with
the drum. Either way the invention provides means for
varying the angle through which the actuation means
displaces the valve body so that flow control is
achieved. In addition the valve axis is displaceable rela-
tive to the bores for adjustment of the clearance be-
tween the valve body and the inner bore ends.

According to the instant invention the guide means
passes the web over the drum relative to the drum axis
through a contact arc of at least 90°, In this manner the
valve can be opened to dose the bores with glue when
their outer ends are covered, so spraying of glue by the
drum 1s wholly impossible. Instead the only times the
bores are supplied with glue they are covered by the
web, and they remain covered long enough to transfer
all the excess glue to the web so when same pulls out of
engagement with the drum there is not enough glue left
in the outer portions of the bores to spray outward.

The system of this invention also can have means
connected to the conduit means and responsive to drum
rotation rate for metering the glue to the bores. Such
means can include a valve in the drum between the
conduit means and the passage or even a throttle. Means
may also be provided for subjecting the passage to a
pressure other than ambient.

An apparatus without a valve can be provided with
cover means engageable with the outer ends of the
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bores to seal same 1n a position offset from the region of
contact between the web and the drum surface. Such a
cover would also of course be usable on a valve-
equipped system, but would be less essential.

The gluing apparatus according to this invention also 5
has second guide and drive means for feeding a second
web separate from the first-mentioned web at the very
high speed past the drum to a uniting location down-
stream of the drum and a pair of pinch rolls at the unit-
ing location rotating at the same peripheral speed as the 10
drum and gripping the two webs. Thus the webs are
glued together along lines defined by the glue strips.

DESCRIPTION OF THE DRAWING

The above and other features and advantages will
become more readily apparent from the following, ref-
erence being made to the accompanying drawing in
which:

FIG. 1 is a largely diagrammatic view of a gluing
apparatus according to this invention;

FIG. 2 1s a large-scale cross section through a detail
of a variation of the apparatus of FIG. 1;

FIG. 3 1s a view like FIG. 2 illustrating a detail of the
FIG. 1 apparatus;

FIG. 4 1s an axial section taken along line IV—IV of 25
FIG. 1;

FIG. 5 is a large-scale cross section taken along line
V—V of FIG. 4;

FIG. 6 1s a view like FIG. § of another variant ac-
cording to this invention;

FIGS. 7 and 8 are large-scale views corresponding to
details of FIG. 3 illustrating operation of the system of

this invention; and
FIG. 9 1s a partly sectional view like FIG. 6 through
a further variant according to this invention.

SPECIFIC DESCRIPTION

As seen 1n FIGS. 1, 3, 4, 5, 7, and 8 a striping appara-

tus according to the invention has a pair of upstream
- deflector rollers 3 and 15 over which pass a pair of 40
similar webs 2 and 14. The web 2 then passes through a
contact zone Z equal to about 135° around an applicator
drum 4 described in greater detail below that forms
transverse strips 17 of glue on it, then passes over an-
- other guide roller 3 to the nip between a pair of output 45
drive pinch rolls 1. The web 14 passes over a series of
rollers 15 also to the nip of the rolls 1 where it is
squeezed together with the web 2 and united therewith
at the glue strips 17. A deflectable roller 16 is provided
between two of the rolls 15 to correct synchronization
of the two webs 2 and 14, which both may be printed
for later cutting up into signatures for a magazine or the
like, as is well known in the art.

In this arrangement a drive 42 is connected to at least
one of the pinch rolls 1 to rotate same at a peripheral
speed of 300 m/min-500 m/min, which is therefore the
feed rate for the webs 2 and 14. A transmission and
clutch arrangement is connected to a drive gear 6 of the
drum 4 for rotating same about its axis A at the same
peripheral speed as the rolls 1. The circumference of the
drum 4 1s equal to a whole-number multiple of the spac-
ing between adjacent strips, the multiple here being one.

As shown in somewhat more detail in FIG. 4 the
drum 4 has a pair of end flanges 29 fixed on a shaft 28
supported by bearings 52 in a stationary support 27 for 65
rotation about the axis A. The drum 4 is provided with
a removable insert 22 (FIG. 3) closed internally by a
cover plate 23 and extending substantially the full axial
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length of the drum 4 and secured in place therein by
untllustrated screws so it can be switched for different
types of glue. This insert 22 forms an axially extending
manifold passage 8 that opens radially outward to the
exterior through an axial row 7 of identical bores 18
having a small diameter of about 0.8 mm. When the
drum 4 is of a circumference equal to a whole-number

multiple of the strip spacing, a corresponding number of

angularly equispaced rows 7 of bores 18 are provided.
One end of the passage 8 can be opened to the exterior
for cleaning or other servicing via a bleed valve 35. The
plate 23 has an inwardly projecting nipple 41 that forms
a passage 9 that extends radially into an axial bore 30 at
the center of the shaft 28.

A stationary supply 12 of liquid glue has a conduit 11
connected to a fitting that is supported via bearings 31
on a tube 53 projecting axially from one end of the
rotary shaft 28. A seal 32 prevents relative leakage
between the tube 53 and the conduit 11 while permitting
relative rotation about the axis A. The bore 30 of the
shaft 28 opens at one end into the bore of this tube 53 so
that liquid glue, or any other appropriate striping liquid,
can flow from the stationary supply 12 to the drum
surface via the conduit 11, fitting 10, tube 53, passages
30, 9, and 8, and the bores 18.

These bores 18 can be formed as shown in FIG. 2 in
one or more inserts 21 each having an outer portion 19
about 0.8 mm in diameter and 1 mm long and an inner
portion 20 about 0.3 mm in diameter and 2 mm-4 mm
long. This portion 20 will therefore create a capillary-
type throttle effect that will effectively counteract the
centrifugally outward force in the glue created when
the drum 4 rotates.

In this FIG. 2 arrangement leakage from the row 7 or
drying up of the glue at this location is inhibited when
the machine is shut off by an axially extending stopper
strip 13 provided diametrically opposite the center of
the contact zone Z. Thus when the machine is shut
down the roll 4 is disconnected at the drive 5 from the
motor 42 and is rotated into position with the row 7
aligned with the stopper strip 13 which covers and
closes the holes 18. Obviously several such strips 13
would be provided when there are several such rows 7.

In the arrangement of FIGS. 3-5, 7, and 8, however,
the passage is provided with a valve body or rod 24
centered on an axis A’ which is parallel to the drum axis
A. This rod 24 is cylindrical and is received with radial
clearance in a semicylindrical pocket 26 at the side of
the passage 8, into which pocket 26 the bores 18 open at
their radial inner ends. It carries a resilient seal strip 25
which is shown in FIGS. 3 and 7 positioned: over the
row 7 of holes 18 and in FIG. 8 is shown angularly
offset therefrom. This seal 25 can be radially displace-
able 1n the rod 24 and urged outward by springs to press
resiliently and radially outward against the inner sur-
face of the pocket 26.

The rod 24 is carried by bearings 33 in the insert 22
for rotation about its axis A’ and is provided with a seal
34 preventing leakage out of the passage 8. In addition
it carries as shown in FIG. 4 at one end a lever 36 pro-
vided with a cam-follower roller 39 that rides on the
periphery of a one-lobe cam 37 fixed by a sleeve 38
(FIG. 4) on the support 27. A spring 40 is hooked on the
drum 4 and on the outer end of he lever 36 to urge the
roller 39 against the cam 37. The profile of the cam 37
i1s such that each time the row 7 is in the zone Z (FIG.

1) the strip 25 is moved from the closed position of
FIGS. 3 and 7 to the open position of FIG. 8, thereby
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allowing a small ainount of the glue in the passage 8 to

flow out the row 7 of holes 18 to form a glue strip 17 on
the web 2. |

Of course if the drum 4 has several such rows 7 of

holes 18, the cam 37 is correspondingly formed with
- several lobes. Alternately the cam 37 can have cutouts
mto which the follower 39 drops to open the bores.

In addition a bolt 54 that secures the lever 36 to the
rod 24 can be loosened to change the relative angular
positions of these elements. This allows the dosing or
metering of the glue to be controlled accurately, with
the seal 25 moving at most into a position only partly
unblocking the row 7 as shown in FIG. 8 for minimal
flow. -

It 1s also possible as shown in FIG. 6 to provide the
end of the rod 24 with a gear 43 that meshes with a gear
44 carried on the drum 4 and that in turn meshes with a
stationary gear 45 centered on the axis A. In this ar-
rangement the seal strip 25 extends angularly almost all
the way around the rod 24 and leaves a gap, or several
angularly equispaced gaps in an arrangement with sev-
eral bore rows 7, that is aligned with the row 7 once
during each revolution. This wholly rotary system op-
erates very smoothly, with the rotation direction of the
rod 24 being opposite that of the drum 4.

Another system:is shown in FIG. 9 wherein the pas-
sage 9 1s provided with a valve body 47 that can block
off a shunt passage 9’ to control the depth of a body 51
of liquid glue in the passage 8. The depth of the body 51
determines the centrifugal force and pressure. The posi-
tion of the valve body 48 is controlled by a standard
servomechanism 355 controlled in turn by a tachometer
56 that ascertains drum rotation speed. In addition a
source of air or liquid under pressure can be connected
to a passage 49 opening into the passage 8, and a suction
source to a sumilar such passage 50 for extremely fine
flow control, also under the control of the tachometer
56. |

With this system of FIG. 9, therefore, it is possible to
operate the drum 4 at different speeds. Once properly
set for the bore diameter and glue viscosity the machine
will adjust glue pressure for perfect flow at any rotation
speed, and will even adjust it continuously with varying
rotation speed. |

The system according to this invention forms accu-
rate and neat strips 17 on the web 2 even while same is
moving very rapidly. The drum 4 does not stream glue
when not in contact with the web 4 because of the
throttling effect of the passages or the valve arrange-
ments. It therefore allows glue-striping to be used even
in a very high speed modern binding system, forming at
very high speed glued signatures readily reduced to
books, magazines, or the like.

What is claimed is: |

1. An apparatus for forming a succession of equi-
spaced and transversely extending glue strips on a longi-
tudinally extending web, the apparatus comprising:

an applicator drum rotatable about a drum axis and

having a cylindrical outer surface with a circumfer-
ence equal to a whole-number multiple of the de-
sired distance between succeeding strips, the drum
being formed with at least one axially extending
manifold passage and an axially extending row of
bores opening radially outward at the drum surface
and inward. into the passage;

guide and transport means for displacing the web
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longitudinally at very high speed past the applica- .

tor drum with the web looped over same and en-

6

gaging same over an angularly extending contact
region of at least 90° relative to the axis:
drive means for rotating the drum about the axis
synchronously with the web at a peripheral speed
substantially equal to the very high displacement
speed of the web;
a stationary supply of liquid glue suitable for forming
the strips; and
conduit means connected between the supply and the
manifold passage for conducting the glue from the
supply to the bores and thence to the surface of the
drum along the row of bores, whereby the glue
emerging from the bores is applied as the strip to
the passing web.
2. The gluing apparatus defined in claim 1 wherein
the bores are of such a flow cross section, relative to the
rotation speed of the drum and viscosity of the glue,

that they substantially counteract the radially out-

wardly directed force effective on the glue in the bores
and passage due to drum rotation.

3. The gluing apparatus defined in claim 2 wherein
each bore has a radially outer portion of a length of
about 1 mm and a diameter of about 0.8 mm and an
inner portion of a length of about between 2 mm and 4
mm and a diameter of about 0.3 mm.

4. The gluing apparatus defined in claim 1 wherein
the drum is provided with at least one removable insert
formed with at least one of the bores.

5. The gluing apparatus defined in claim 1, further
comprising

valve means including a valve body at the inner ends

of the bores displaceable between an open position
permitting flow into and along the bores and a
closed position preventing such flow.

6. The gluing apparatus defined in claim 5 wherein
the valve body extends axially in the passage and is
movable therein about a valve axis offset from the drum
axis.

7. The gluing apparatus defined in claim 6 wherein -
the valve body fits with radial play relative to the valve
axis 1 the passage and is provided with a resilient seal
ridge overlying the inner bore ends in the closed posi-
tion and spaced therefrom in the open position.

8. The gluing apparatus defined in claim 7 wherein
the drum is provided with a removable insert forming
the manifold passage and bores and housing the valve
body.

9. The gluing apparatus defined in claim 6 wherein
the valve means includes | |

actuation means for displacing the valve body be-

tween its open and closed positions synchronously

with each revolution of the drum about the drum

ax1s a number of times equal to the number of rows
~of bores on the drum. |

10. The gluing apparatus defined in claim 9 wherein

- the actuation means includes a stationary cam adjacent

the drum and a cam follower carried on the drum, con-
nected to the valve body, and engaging the cam.

11. The gluing apparatus defined in claim 9 wherein
the actuation means includes a stationary gear adjacent
the drum and a gear train meshing with the gear and
connected to the cam for rotation of the valve body
synchronously with the drum.

12. The gluing apparatus defined in claim 9, further
comprising means for varying the angle through which
the actuation means displaces the valve body, whereby
flow control is achieved.
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13. The gluing apparatus defined in claim 6 wherein
the valve axis i1s displaceable relative to the bores for

adjustment of the clearance between the valve body and

the inner bore ends.
14. The gluing apparatus defined in claim 1, further
comprising -
means connected to the conduit means and respon-
~ sive to drum rotation rate for metering the glue to
the bores.

15. The gluing apparatus defined in claim 14 wherein

the metering means includes a valve in the drum be-
tween the conduit means and the passage.

16. The gluing apparatus defined in claim 14 wherein
the metering means includes a throttle.

17. The gluing apparatus defined in claim 14 wherein

the metering means includes means for subjecting the

passage to a pressure other than ambient.

18. The gluing apparatus defined in claim 1, further
comprising

cover means engageable with the outer ends of the

bores to seal same In a position offset from the

region of contact between the web and the drum

surface.
19. The gluing apparatus defined in claim 1, further
comprising

second guide and drive means for feeding a second

web separate from the first-mentioned web at the
very high speed past the drum to a uniting location
downstream of the drum; and

a patr of pinch rolls at the uniting location rotating at
the same peripheral speed as the drum and gripping

the two webs, whereby the webs are glued to-
gether along lines defined by the glue strips.

8

20. An apparatus for forming a succession of equi-
spaced and transversely extending glue strips on a longi-

- tudinally extending web, the apparatus comprising:
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an apphlicator drum rotatable about a drum axis and
having a cylindrical outer surface with a circumfer-

~ ence equal to a whole-number multiple of the de-
sired distance between succeeding strips, the drum
being formed with at least one axially extending
manifold passage and an axially extending row of
bores opening radially outward at the drum surface
and inward into the passage; |

guide and transport means for displacing the web
longitudinally at very high speed past the applica-
tor drum with the web looped over same and en-
gaging same over an angularly extending contact
region of at least 90° relative to the axis;

drive means for rotating the drum about the axis
synchronously with the web at a peripheral speed
substantially equal to the very high displacement
speed of the web;

a stationary supply of liquid glue suitable for forming
the strips; |

conduit means connected between the supply and the
manifold passage for conducting the glue from the
supply to the passage; -

a valve body in the passage pivotally displaceable
between a position blocking the bores and a posi-
tion clear of the bores, whereby in the blocking
position the glue cannot flow from the passage into
the bores and thence to the surface of the drum;
and

actuation means for pivoting the valve body between
its positions synchronously with each revolution of
the drum about the drum axis a number of times

equal to the number of rows of bores on the drum.
. T S *
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